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(54) MAGNETIC DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a high 
recording density and to enable a high speed 
operation by using one magnetic head only for 
recording and the other head only for reproducing. 
SOLUTION: Magnetic heads 17 and 18 are driven 
independently from each other by actuators 3 
approximately in the direction of a magnetic disk 1, 
and the use of the magnetic head 17 is limited to 
digital signal recording, while that of the magnetic 
head 18 is limited to digital signal reproducing. Thus, 
this arrangement allows gap lengths or gap widths of 
the magnetic heads 17 and 18 to be independently 
designed for optimal constitutions respectively. 
Therefore, a high recording density can be achieved 
by increasing the gap length of the magnetic head 17 
and setting the track width narrower. Further, since 
reproducing can be operated independently from 
recording, this reduces a waiting time and enables a 
high speed operation. 
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(54) a^^X^S^ 



(57) [Sffi] 

[HIM] ««^**«Bfc*5v*T, ffiefttt««>?t 

££<Dfy&jfo Q ffi^^y ^(D^y V^T(D V =7 y VftH 

y^mcmLr, n^mmn^y kco^> 
yy'mitmmmmm.^y v<n^\y7m& <9m<tez>£ 




* ^^Mn^mm^m^m^y ki mte«»^ 

[st*il2] T^^-^ l (i^r> J: 9 fc 
3 ] K 1 at/BMEC^ ty K 2 fi, 3<3£ 

mm&n o ian^a t , tuteam— * k 2 m «t o r ifrte 

* ^^/u«#«:E»^rftft«»^y Kits WIBBMCt* 
yK2h m«E«»^y KI tcioTEftSixfcT*^ ^ 

y k 1 iz-mmstim** i>?Mt ^&M&-tz>m& 
>r ^*/MS #s:ia«prtB*«*c^y Kit, wimmn.f 

y K 2 fd <fc oT huIB^^^ LTrnlfSf&M^-f 
M^^r, StBUW^y Kl KiioTfliiBlBftT^* 

Mo 

[§**Jg8] Kl motlMf^^C^ 



(2) ffl?9- 2 8 8 8 7 3 



s= Lt^-yy « * 6 * p y 9 mmm^wc t 
itmm 9 ] y k i ^i^r * * wMut 

ilfcw t &#« t f 5 I^^if 6 v >tf 7 fefficoi^Mr 

Umm l 0 ] y K l t — ^TfiBtcR 

H-<btL*^o«Ha««^y Kl <©ffiBS:4fcffl^rftft^4r- 
10 /isZgtffil-ZZ k£¥tmk1rZtmm6tm<F>M%LTJ 

inxmi i] *ir—M±m%.^y Kcomte^^ttt 

[0 0 0 1 ] 

20 [0 0 0 2] 

P) 5,2 2 3,9 9 3^ 5,2 9 3,2 8 2^4, 
3 9 6,9 5 9^lZQ£&<Dm^ J T4 X?gi1B:&mffi£tl 

*<7>^x^^^3gB^«igo«BS^^-r®-c*>5 0 
[0 0 0 3] [U 7(Cjol/^-C, gl©lj^9i:[j:lMrV 
1 ^SRitfcixTV^o — K2ta, M^L 

so 9o ««^yK2ti**, T^^^oci-^ 3(cj; <9B^ 
c^iltlMfV^^ i<^BS^@*Tp|{ciigBiSttSo. 

IB»IMK7Xttlf±lHlBS8fc»RWJcagjH!Stt6 B 

[0 0 04] ID 8 y K 2 Ot^it<30^as$r^*T 

^tlHT^^o H]fCjo^T. ^7>f^SR2 1 f-Rftbtl 

fc^y k^7 2 2 ^is^-r/i^ 3*«#isstt, ^-r/w2 

3^[17(D^^ y^5t^Sia^nTV>§ 0 ^K = 7 2 
2*Cf±, Mf-f^^l ((117) *ca-lfiJi-Sffi^^r^y 

so tcfi, ^^/wt^/t cfcm^ s ^-r^2 3(c^d 



(3) 



VmW- 9- 2 88873 



3 

£ftx\ y 7 s a ^ bi 1 ^ L J: o t r^Mf ^ 

-f 5 l&Ui (CctoT £ ft 5 f&J&tt , + y 7* G L # 
*:#< 45t £ fcKSK feSw£#Si<bftT^* a Eft 

* i ±^>«<b^^— ^*ajfl+si»{C3>r^2 3*c«x 

ASo-CS^W-^fiOHJ^^lKTi-SwijflSftifeftTV^. 
[0 0 0 5] aJi^^^twfllrtSftfeBft^-f ^^SEIE 

2ow««^ y K2S:*ftHEffttfiaLr#ftLT, H>r£ 

ftSfflE«-§-^a<3v^r»jwniK4*sr * 3 

S:KIHiM»-r 5:i(ao TBrS^teBtcfflBft* £ ft 

[0006] ase^aa^-f ^^asiBicf— 

T\ STwa^o ) ^4ffiit'fo5 0 :(OSTWJl 
fi&^-r >r * ^ l > HM^7 K2. T's^-^^-V 3. fil 

^ y K 2 ^Wf±-t^^ y >^ n^Kl5, ^ a y ^ ^ y 
K16, ^Py^yKIiStll, ^o y ^«»^ 
Ml2, &t>\ tfff -JH8£inte 1 3tcJ: 19 «^ 
£ftT^6 0 **3, B7Jc^i-«ft^*^36B£:l*l« 

[0 0 0 7] JgJLJKDj: 5tc#ij££ftfcSTWK:o^T, 

g 1 1 «fc 13 mW) Sixi^oy^^y Kl 6 Id «t o XI 

p y^«#**iEiB 1 2 (aoxr^fv^^ 1 (dihjIk 

f^r>an 7 Kl 5 4rK»L-CK«-^y K2«r««r 
>f 1 (Oft^^j£(cffiB«:«)i-6o &f-* i&S^ y 
K2KJ:oTU— tfm^r** n * if lsJ»l 

iotlgr^^ 1 W^ffiJC-J— -^SrES-T^o 
[0 0 0 8] 

n^^^y-mm da 7) #^—3/^*2^^—^^ 



n*«c««-^y K 2 ri^T/Hc&e-f ft LfctttefcfcRtt 

SCOT*. ^fetem*%l&1-Z&&t>fo'itz 0 t~X\ b 

10 fctf>tc y ^ffi^:iSKi"5 w t^HJU-Cfc 9 , l o(7) 

Eft* A 4: ^i:^5 fMAft * *■ W K# L T 

[0009] ^I^T-f^^gltU AM* 
cDEft&tfB££, E*S**ffl^««-^y K2SrB*» 

t«tf-^wj; 5f-51«ur*< <7>ts$B£Eft-rs 

20 ^t)SLt^/: a EftLfclf ^£&i£-r5»'&t;: 

[0010] ±&<DmM&izm^ &mwn. mw.mm 

30 [0011] 

14, — *<Z>««^y K8CJ:f?E»<OfrSrfTV\ i^^i 
KO^^^^tif4E@:ffl^^y KW^ty^ 

[0012] 

[*wo3aisw*jii *n^<7>««T f ^^^KBf4, m 

40 m^ifctem^y Kit, irK««-^y k i ^mm^* 
^^m^Mcwt^r^f-^x-^ 1 ^ Mia 

a^x^f ^^^E»Sft^-f ^^/wflr#«rS*^TIB"C 

fc^omea*^* ki Ktyrg^^f7 7 p 
—y h'2^mmm^y ki tiiisciMf^^^^ 
[00 1 3] r ^ 1 nmn-r-f £ 

V fc^flHcR*tfc*^«l l Sr*^^ LTB»^y K l 



(4) 
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[0014] y K 1 »U<«*^ y K 2 tt % 

lfflE««?* S**/M»»«:E« 
*Tfttt««^:y Kit, iffiE^x-f **KE»£ftfc 
r-f ^^^«*SrS^a6ft«fS^y K2 £ , mEfBA 
— y K 1 CiotfV ^*/Mt#<7>E*fcfr5E*^» 
£ , fflfJE««^ y K 2 tc J: o T lfflEE»#» t ttSfcSt L 

[0 0 16] *li^iMr>f^^gt(«^r 

-< ^^yufS*SrS^^TflB«:«ft^y K2 fc. *JE««^ 
y K 1 t-<t oTEftSitfcx-r ^*/Wi#£:*ME««^ 
7K2i:J:orKLr, B9E««^y Kl «ceitSix 

[0017] ^fc, ^IS^oKfR^-f^^KKfi, fSm 
>V*^ t, «rE«*7*-r ^f^-f S^yWg-S-SrEf* 
^Tft*:««^y KU, rnlE^x^*^tcE£^£;txfc 20 
7^ ^*/Wt*&S£iqW*««^y K2 t, ituEf&M 

t^ti/c^>xja^^, «tE»«^s' K 2 Id ioTsuE 

fc* p * y^MfSt, WE« 

;/ KUcJ:o-CmJE^x-<^^tcmfE^Dy^^a 

[0018] £fc. It— 7 K2«:KS7 f -f^^^ft^ 
H*^f**rt«ttigf;itt^ 30 

[0 0 19] m%^y K 1 iciotllf^^ 

K>*/v*«-it-«rE»U WE^^^fS**:«*^ y K2 

[0 0 2 0] Kl «Mf^^Of^ 

[0 0 2 1 ] 1^5/Kli:-^{:gl^(: 
Rft&^offijE**^y Kl<offiB*ttffi^rflBft^-5r 40 

[0 0 2 2] £7t, ^^-/Kii^y 
[0 0 2 3] 

mmm i»n ^sshjk^jsw 1 ^ j: skjr^-t 

«^yKl7ti, Wsftr^** 1 I^Ltf^^^/Wf so 



6 

*<30E»SrfT3o Kl 8 te, fitt^-r 

Kl 7&OM 8&&*m%<DT v^^l^—? 3{CJ: «9S 

1 7 {27*— *&E»-r5E*0B7te««£*L, 
[0 0 2 4] *HJfi«-Ctt, J&M— y K 1 7 1 8 £ 

6c rcofc#>, ki 7M1 8te^n-eh,E» 

!Biffi(7)i^y K 1 7tc*3ft5^y K = 7 1 7 10>« 

y k 1 8«-*5fts— ^ K37181 <nm$L*7Firm%m 

T*£>6 0 U2^0 ? H3fcioV>-C— y K^T.l 7 l.S:t>*l 
8 1 latttlZftl^'t/i' 1 7 2&U* 1 8 2 ^g^tLT 
l/^So 3>fyH 7 2M 1 8 2 Cfc^ft^XlH 1 GOEHiIh] 

[0 0 2 5] [x^^t/Hm^^T, — y K^7 1 7 1 
<7)*S, t<C^*>IEeiTw 1 tC*fU — y K37 18 1 
<£>*M, t<c^)*>S4BTw 2 £r/h£ < R^L/Co H4te 

— ^ k=t 1 7 i&uu 8 1 &umm^m-m%&±.^ML 

<<X h7 y ^±Jc»IgLyt«tffi«r^LfcH-e*)6o 

3/ Kl 8^*5*tSff^7 h 7 ft «9* ^ 

5o K37 1 7 l^t>*l 8 lo^en^no^ 

60 ^f>7^SGLlMGL2^^]H:t 

^«rIRt5o **16«t?«:, ^r>^GLl^GL2 
iD^<»£LT, E»«#<o»lb^/V'=¥— 

[0 0 2 6] *fc, *^fiWt?liiKS^y Kl 7W1 
[0 0 2 7 ] ^lljffiOT^®^^ ^^sse^*3v^-c»i, 

»«c^y ki 7 {c£VT-?*muvx\,^m<p^mcD 

^— ^«>l5^SiK*Jcttixtf, ^M^y Kl 8(ci5^ 

tiftflfcf*— ^tt^ie«-t-S«#36se53S*ix*t, E^ 
@K7tt8«^y K 1 7(aotIMf>^^ 1 Jitcig 



7 



(5) 



WW 5 ? 9 - 2 8 8 8 7 3 

8 



coffifeci- 5 « * & Eft u * >js e> t , 7y^^ ; J-tS 

[0 0 2 8] **JftM«C*5l^Tf4, EHEffl^T* 

mis -cms LtztK m»0>««^ * * 
atw-efift^o 10 

[0 0 2 9] «%tt«2» H5f±, iffi^j2i:«J:5^ 

*sj«t«l £»fc<5<0tt, y Kl 7 M J; 9 Eft L 

/■:r-^^^7 Kl SWiLTi^taf.^ 
3 1&, {%[Hl^8(cMLfc^t^6 a *I*PI2T 
ft, SlftMl irl^«tc«a—y Kl 7K«fc 9?*— .**>E 
ftasfrfeftS. 8«^yKl8ll, T^^zrjn— ^4(c 
iotl^y Kl 7^ffl»L7t h7y*KffiB»*>S 
*L, ia»$tU7t^— ^^rW^i-So fiH^lElK3 lit m 20 

y K t 7 -eEft LfcEftx— * 4 i&m^ y k 1 8 \z 

l^y Kl 7 iz£^Xft»7 r —*<DmJE&ftZ>itZ> 0 

[0 0 3 0] «3y&#j3» Hl6f±, *&W(DM%L7* * * 

>3 2&t/3 5tt-t*L-?f*L«jEC^jy Kl 8&t«£M 
^y Kl 7^^^T : >^^ 1 6Qft^^iSJd{4Bft«>i* 30 

S7bfe<of4Sfti6#a4 LtRftp)nrv>5, *-jr— yu 

3 3 te\B}Vrfe^X*&> V , y Kl 7 t — ffcWtClelSj 

^#^3 4 fi^ — /U3 3 (D&mE^fr h B£^C^ V K 1 
7co{iM^r^aii-^o ia^yKl7|:tt^yf3 8 
S:^Lr^w^«*«fels!B8 3 6 RWr—#« 

Kl 7 tc^;u;Mf ^£fcit-f £ 0 It— #ff-SHg£ 
0S&3 7teMU^*y Kl 7 Mir— ^«^4$-fr5o 

[0031] JWiOcfc^j-w^s^^tseyst^am^ 40 

60 *i% SS^^y Kl 7l(07^fax- * 3<OT— 
A«3a«r^hy^fy3 2CjfL^TTl^7 Kl 
7 ^m%.=f>{ * ? 1 O^J^^j£M4a^:*i-6o w <D 
/^^flT#«felsIH3 6W:«t*^y Kl 7{cX 

®R3 6MK«ttSix-cioS. ) o B«^s/Ki 

3 2 (Cjf L^ttl^y K 1 8 ^ffil^f§ 0 r<7) 50 



Kl 8^«a^y Kl 7t-E8iSixfc^ 

ixfcR£lslK8tt, Kl 7 «toTE»Sixfc 

[0 0 3 2] ffiBM*a*»3 4ttX^r— /V 3 3 

4HffiEff^-^ffi{-T^^z«.ni-^ 3t?aa:«^y ki 7 

<DVtmX\ It— #lf*H5£lEl&3 7tt««^y Kl 7 fC 
JiOflt*^^^^ 1 ±(Cir— #«*Sr|E»i-5 (zcot 
^^^fyf3 8ro«jSttt- *«^«^IhIK3 7{RiJ{C^ 
^£*iT^5 0 ) 0 l^f>f l<D±m\Ct>tziXffi 
Kl 7{cJ:«9ir— #«*«rE*Lfc«, E»S*i 

fc«*«r««^* ki 8 at/H^iEitt 8 kj: or S£ 

U jgi£lslft3 UcJifm^Lfc*— #«-§-4EftLfc 
It— ^«*4«:Ba*-r5p Eft Lfclf— #fc*c»*s 

Bf^*lftf9igLTiEW^-*«*«:Efti-5. 
Kf>^^ l Kir— 7Kfg^siEfflHcE»$tbTV^4i 
^(c^ N ^M^y Kl 7^^M-r>r^^ l^F^miJ<^^ 
WF7^ (^9Hi LTir— TKif #<7>Eftttf^frlft 9 il 

[0 0 3 3] J^±<D»f^€r» 9 il LT*rtJS«W h7-> 

^*-e*»-#«*s:Efti-6o ^jaiswsoaa^-f ^ 

5^^^^(^T% f--^fS^(7)Eft^, g(*:9S:«fPH 

[0 0 3 4] t^*3, *HJ6e»j3-C«^^— yui: LTdltFf 
ft^Srfflv^^s, KOffig{c/ei:rc:ffiKff-^€: 

3^bfll«— y Kl 7co^ifeffl:(c:^Lr&1 : e<7>S^'5m 
*wtt««*«rffl*i-5**i:"*-ixtf, Kl 7 

09#»*rfilfc!ftai-C&6. ^7c, *3llfi^J3T*fi, 
^y Kl 7-C^0 5/^«^dcffla?x^^{f^^E»L 
y Kl 8-e^/u^«#«:E»Lfc«?, -?r^ 

4 &m^xtmm<D&i%:Amfi>ti. *mmm<omat 
[oo3 5] zbtz^ *mmm 3 (dm^t j * ? mwx 

tt, ^^—^3 3*^-#«#«rEfti-5»-fr«cfflV^ 
75^ ffiB«m#a3 4Sr««^-f ^^KK^rtttJcEK 
WUSP4, 3 9 6, 9 5 9 -PH£E$c£*LTl^£> J; 

Kl 7«rga©h5y^l:»it5»* 
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- * Hi fp« f c h 7 * co * -D» K: L & it**?**?* 
ffl^TiM^7 Kl 7W|S:BS:tliaif5«tftt5-i: 

£ 0 10 
[0 0 3 6] fc*3, **16«3^*5l^Ttt, *>$r-/U3 
3lcJ;o-C««^y Kl 7^ffiIS:Uli|Lfc^ £ b 

k i 8 k—fcmzj&wiir fr*wtrt 

X , f&M—y K 1 8 0Ofi^^^[±i1-6^ 9 , ttft 

Kl 8^x — ^««*:iiia-*-S»^<offiKMW*:li 

[0 0 3 7] 

[«W<oja*] W±<oJ:5{c:***ixfc*36Wtt, TIB 20 

#5 J: 3CtMLf:^T% K 7 

h 7 l^oT^n^ K — ^fifStA/ 

[0 0 3 8] y K»^y K = 7o^ y^ifcBB 

[0 0 3 9] i??Mn^<DW£.ffl}tfr& : r << i?2Mt 
[00 4 0] Ktcj: 19 IE* Six, 



[i2l [13] 




10 

E*^as:ia:ftfc(o-e, m^^mm^wmm^^<x 

[IU1] *3BW<oJBi«>3ijft«fcj:5<z>««7 f >f^^|ii 

[H2] E»ffl««^y K<o»ttSr^-r»aHr**)So 
[13] B£ffl«»^s/ Ka>»«*-^i-»«H-C«>So 

[15] ^0^co^2(7)^^<J(cJ:5i^mT : >^^^^ 
[B6] **WI^!B3 03IJ6«i U^r^^^W 
[17] t**^^^ ^^3Sfi^-rnr**>5 a 

[B8] «^I^7 K="T©»jMia-e*> 
[19] f**<D-^-# h7^7^ ^-^/Tffffiit' 

[«F#*>IMn 
1 i^x^ 

3 T^^=l^— $ 

4 MfflslK 

7 mmm& 

8 

1 7 (IBftffl) BM^* K 

l 8 KSl^y K 

3 1 BS^lH]^ 

3 3 — 

3 4 (ItKMUIilK 

3 2,3 5 ^ h y rf\f^ 

3 6 ^^^«-^3B*IhIK 

3 7 tf« #3B*laIK 

3 8 J*>f ^ 

17 1, 181 ^yF^T 



[HJ4] 
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